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(54) Abstract TWc 

(57) A wsJibofc completion too) as**mbry comprisa* * p*rfac*t»d body (20) mad* of an expandable material 
• fUtef assem bry (28) mou nt*d ov«f th* booV *nd covering lis perforation* (14), *nd • tool acting to expand the 
body and the fm*r so that th* Altar mova* towards tha surface d^rtfng the weflbore. The assembly may also 
Inched* a proto<rt^ cover (32) tor the fitter vmfch to 

corrugated and than essum* * rounded eheps altar expansion by th* tool* Th* eiicr nbry may also compiis* a 
reinforcement (26) between th* body and th* filter to support ttMftv btth* are* of th* p*rf orations. Tn* 
p*dbrst*d body rosy oomprfe* a a*gm*nt of ■ coiasd tubing, which may b* flexible and th* op*n parts of th* 
piUu i atlo na may comprise up to 40% erf th* tota) eurtaoa area of th* segment. Tha fPtar material may b* a 
flexible open c*U structure akm to a spong* material 
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TITLE: COILED TUBING SCREEN 

INVENTOR; Bennett M Richard and Bern A. VoH 

FIELD OF THE INV^NTinM 

The feM of this hvenfion rotates to do«mhotoaofeefspretarablydeBv<. 
eted on coiled tubing where the tubing can also be expanded against the 
acreen to push it against the wefflsore. 

BACKGROUND OF THE INVENT ION 

in typical completions In the past, metallic screens have been inserted 
on rigid or coiled tubing Into a zorut h the weSbore for production, prior to 
producing toe zone, sand parades were delivered outside the screen In a 
tecrmioAiekrK^asgra^padcir^ Screens have also been used that come 
pnjpadcediMaeand layer asm 

technlquea or to be used in conjunction with the placement of aand outside 
thescreen. Tr»grBvdpadar>g|>rocedun^ 

ttons lelt uncertainties as to whether the sand had been sufficienflyclstributed 
uniformly in the annular space so as to provide an effective gravel pack. 
Additionally, the gravel packing procedure took valuable time to accompfish 
and required the use of surface eo^prnert to handle the rnatenalf^ 
ment in the weflbore. Another disadvantage of traditional gravel packing 
procedures b that an annular space wound the screen had to be left so that 
the grave) could be placed there. The end result was the inside diameter 
within the screen was riecessarfly amal to aflow for the presence of the 
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annutar space. This constriction In size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain driUtng techniques, partiouterty in unconsolidated for- 
mations, the drilling mud would form a banter adjacent the weObore which 
cause subsequent plugging when the production began, even wfth screens 
and graral packs being deployed. 

A mora ideal situation tar producing a formafoi is to leave the weObore 
in Its drffled stale so as to create the least amount of disturbance to the for- 
mation which has Just been driled* Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as well as Incompatibilities between the formation and the fluids 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention Is to allow a wen to be 
produced through a ecreenwflhout the need for a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radiafly outwanfly when placed at the desired location against the weUbore 
and be porous enough wfth sufficient open area to aHow production from the 
formation. Another objective is to be able to easfly place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
which can be prepertbrated for a support for the screen. Another objective is 
to protect the screen during deGvety to the desired tocation in the weObore by 
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aprovtfngadispo^ 

^ proper local^rtmescreenhthev^. These and other objectives 

Uvea are farther described below In the tf«c^ WO f thepretoredeintaol- 
fnent 



PWEP DESCRIPTION OP TUP fly^u^o 
PHMel *««ectonaivlewtf a<te^ 
tus expanded against the weflbore. 

Rgure2i8me6ectkmvfawaionafines2-2ofRgurei. 

Hgure3is the section view of Figure 2 shown before expansion of the 
«nner tube against the filtering materia! 

FiQuretisaseojnentwhichcantxtio^ 
flexibte tubing t^tfveeu^ 

DETAILED DESCRIPTION QP thp Pp^FERBPn RiRnNtion- 

The preferred embodimem is lustra A 
cofled tubing reel 1 0 carries « «r*nuowteitfhof^ 
ofwhichfcprefereblyrnadef^^ 
AsseeninRg^^segmertWhaeapbjra^^ 
be en^anged In any order effl»er random or In rep The segment 

12 can be punched for the holes Merle holes 14 cahoe placed there In any 
other kr»wn technique and In any order. ThedetfrabtegoaJtetohawap- 
P«*lmab^a80w40pefcertcpen« 
a tubular shape. Tt>e segment 12 can be rofledlongftudbteJty 
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16 and 18 are brought together to make a longitudinal eeam which la welded 
or otherwise dosed up. Alternatively, the segment 12 can be spfrafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
TWs should be compared to roBng the segment 12 into a tube where its width 
deternrinesewdameteroftte 
aligned and joined in a technique wen known in the art 

The openings or holes 14 can be put on the tubing made bom segment 
12 for only a portion of the coOed tubing string 20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using converrtkxial surface equipment and reel 10. the 
1iexiDtetiJbtng20canbequicity 
rated segment or segments at the desired locations. 

Figure 2 shows In section the tube 20 made from the segment or sog- 
mente 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metaffic or composite or other 
nonmetaJSc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell fitter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceo structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 1 0292. The opening size can be made to sufL The 
significant feature of the filtering material 28 is that It Is flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it through a die, the filter material 28 

4 
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can(henb©appBedovertasfihewninF5gurt>3. Thereafter, when the nate- 
rial 28 fe property posflranedta to 

bated schematics^ as 30 in Figure 1 can be Inserted into the string 20 to take 
the Initial shape shown in Figure 3 and expand the string 20 under the fitter 
materia] 28 to a rounded shape as shown in Fi^ As a result, the flier 
material which IsfJexMe expands w» the unrienyng tubular 20 as fte shape 
of tubular 20 changes from that of Figure 3 to that of Figure 2. 

A cover material 32 can overlay the filter material 28 for running tn, eo 
as to protect the fitter material 28 from gauges or cuts during run-in. The 
rnaterial can be a thin sheet which snaps upon the slightest expariston of the 
corrugated tubular 20. ft can be a etastoroeric material that IfteraJJy rips at the 
sflghtBst expansion of the uridettyfctg com 

3. Other materials for the cover 32 can be employed wfthout departing from 
the spirit of the invention or , in a partcularappflca^thecovorRselfc^be 
efirrinated. AniateriaJviihiehdissoivesorb 

also be employed as a cover 32 such thatttwWnotorigerbelnthewaywhen 
ttisdesaedtoputthewefllnpn)dudton. 

Significant expansions vorumetricaily can bo obtained in changing the 
shape of the tubular 20 from the combated shape, such as shown for exam^ 
plain Rc^ 3 to tne rounded shapes* shown in Figured While a particular 
four-tobe arrangement of the corrugated shape is shown in Figure 3. other 
W^shapea are within the purview of the invention. The significant thing is 
that the underlying support structure which cempn^s^ 
of foe string 20, as shown In Figures, is capable of volumetricalry expanding 
so as to bring the filter material 28 Into coma* with me weflbore 
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The Mfel corrugated shape also permits insertion in smaller weOboras. The 
Initial shape does not have to be corrugated, it can be round and be ex- 
panded downhofe. 

This technique is particularly advantageous in under-ceianced drilBng 
5 where circulating mud is not used. In these situations, particularly where 
shale is encountBredL the advantage 

use of the apparatus and method as described. The WfiaJ shape of the 
wetlbore is retained by the assembly when the ctnhg 20 is expanded under 
the filter material 28 so as to push the filter matorta) 28 up against the welibore 

10 34. In so doing, the formation can be allowed to flow through me filter inala. 
rial 28 without the presence of an annular space around the outside of the 
titer material. The traditional gravel packing is efimlnated and the flow area 
wHMn the tubular 20 alter it has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gravel pack which 

is retires the arirwlar space ferine 
eter Inside the screen. 

It should be noted that it is within the pAirvtewofthjsinvertontopio- 
duce a formation through the use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 

20 openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
fWerrraierfal 28 preferably 

such as Vrton Is overlaid on fire corrugated tubular 20 as shown in Figure a 
The stretchable qualities of the titter material 28 allow Its use In conjunction 
25 with an Initially corrugated tube 20 as shown In Rgure 3 or a noncorrugated 

o 
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20ln dwimfomed masufBdMootann ttnngih to toadvanoed to iha 
proper depth. 

It teaJsov^th* purview^ 

wtthout initfafly corrugating the tube 20 under the fitter rrmteriaJ 28. This 
a^btyca* be expanded 
against the weflbore. 

Ve^us known te^rJques to expand the base pip^ 
The use of a flexible mated* for the tor material 28 gives preoT^ 
tng sizes and holds the formation in Be natural state when ki the expanded 
pos»oiT,a8srwwnlnHgurei Upon expansion the tube rraite^ 
«ter material 28 around It act as a performed oaalrtg frjr me pu^ 
production from the formation. 

The reinforcing grid 26 can be a layer that overlays the tube 20 as 
Figure 2. orttc»bea«ru^ 
28, Tr»r*hfwcemart26canberna^ 
abandbgerierailyanopenwave. Hoe^^ 
Ptoyed without departing from the spW of me Invention. 

It is also within the purview of the Invention to iise an Initial^ 
cross secfion for the tube 20 urxtertte filer m 
expand tr«cemblnaflc« against the Hm^, the preferred em- 
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bailment involves the use of a conugated tube wider fitter 28 material so that 
greater volumetric expansions can occur underneath th e fitter material 28 to 
better position it against the weflbom. 

In the preferred embodiment, the openings 14 are round. Rounded 
openings provide a better structural Integrity of to 
initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 30,000 to 80,000 psi can be obtained. 

it is also within the scope of the kiv^^ 
aim farce on the comigated tube 20 to get ft into the rounded position shown 
In Figure 2 such that the filter 28 engages the weObore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
wellbore to enlarge ft. 

Tteexpareton techniques wh^ 
configuration of the corrugated tube 20 under the filter material 28 to a 
rounded shape. These can include devtoes which employ a wedgewhfchis 
pushed or pufled through the tubular or an^ 

the use of rollers which can be actuated radtaRy outwardly to Initiate the 
expansion of the corrugated tubular as the driver advances. 

Those sidled In the art wH apprec i a t e the advantages of the apparatus 
and method as described above. In lateral completions there is some uncer- 
tainly as to the distribution of the gravel around a screw. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
fimitatfononproducfion zone in the wellbore. in certain applications 
involving unconsolidated shale formations, driffing with mud can create an 
impervious cake on the wellbore walls which wffl be detrimental to future 

8 
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^P^P^^thatematog Acconlingly.anopen^^ 

^^*»wt^canb*atr^^ 

an underfyfngootedm^fl malarial whtt 

flaWir^condHiantoarc^^ H» open cefl filter material 

28 can be pushed firmly against the fcimalien wha™ » can aaally 
•ong^t^duetotteanrnttp^ 

direction. The opening size in the fltor material 28 is preolctable and the 

assembly can be protected for delivery to the location M«lh the cover 

structure eliminated prior to or the expansion of the later niaterlal 28 

wtththeur^err^tube20celowa. Wnfle various types of nwchanfcal 

«paf^onsoftneufxlerrymgtur J e20tt W 

state have been described, other teclmioues to push the filter rr^ 

a^thev^flbcfevvrtosupporli^lvriih 

Pipe having a large open area. hftac^of20to 40 percent are also In the 
purvlewrfthelnvenfioa TrrtreWordr^leywwt^ 

and tr» tter rr^28, a witwn tria^rr^ 

to«Berrnaterlal2aihn>u^^ 

shown In Figure 2. 

TrKiforegc^ disclosure ariddes^ 
and explanatory thereof, and various cfiar^ to the size, shape Ornate*. 
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ate, as wea as in the details of the illustrated construction, may be 
without departing from the spirit of the invention. 
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CLAIMS 

1. AweflboreoomplttiontoolcesOT^.ootnpffsing: 
a perforated body made of an expandable material; 

a fitter assembly mounted over said pefferatod body so as to 
cover the perforations in add body: 

a tool acting on said body to expand It and eaid filter mounted 
arouTKUtoa^saafitertorrKwtD^ 

2. The assembly of eWml.lun^amipnstao: 

a protective cover for seJd filter assembly whicti b removable 

downhote. 



3. The assent of claim l.wherern: 
^•VandabteirielBflaJtoconvg^ 

the W eHbore,wt>ereu PO n said tool exp^ 
fitter toward the surface defining the weflbore. 

4. The assembly of daJm 3, wherein; 

saa body assumes a rounded s h ape eita expansion by said tool 

5. Thesssen^ofdaim1,turtnera>mprlsIr^ 
iiefcifuiu«nem between said body and said filter assembly to 

support said filter assembly in the area of said body perforations. 



IX 



09/18/2000 18:34:13 page -13- 



6. Th8 assembly of daim 1 . wherein: 

saW perforated body comprises a segment of a coded tubing 

string. 

7. The assembly of claim 6, wherein: 

said segment has an open area in the range of up to about 40%. 

8. The assembly of claim 6 V wherein: 
said segment is flexible. 

9. The assembly of daim 6. wherein: 

said segment is made from aflat member wWch Is rolled into a 
tube with a sealed longitudinal joint 

10. The assembly of daim 6, wherein: 

saW segment b made from aflat member and rolled spirally to 
a desired diameter having its spiral seam sealed 

11. The assembly of daim 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12* The assembly of daim 11, further comprising: 

a reinforcement between saW body and said filter assembly to 
support saw filter assembly in to 

12 
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1 13. The assembly of daim 12, further comprising: 

2 a protective cover for raid filter assembly which te removable 

3 downhoie. 

1 14. Amettwlofwelcompletkxi.comprtaing: 

2 runnhg in a tubular body wHh pertorBflons and a tater assembly 

3 mounted over the perforations on the body; 



4 expanding the tubular body downhoie. 

1 15. The method of claim 14, further comprising: 

2 pfovkllng a protective coverirg over t^ 

3 removing the protecfive covering downhoie. 

1 16. The method of oWm 14. further compris in g: 

2 corrugating said tubular body; 

3 ajterfrtgseJd corrugating irito an 

4 expanding. 

1 17. The method of claim 14, further comprising: 

2 engaging the weflbore wtth the fiter assembly due to said ex- 

3 pandlng; 

4 using a segment of coBed tubing as said tabular body. 



is 
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1 18. The method of daim 14. further comprising: 

2 providing a support between said tubular body and said filter 

3 assembly. 

1 19. Tha method of daim 1 4, further comprisina: 

2 providing an open area on saU tubular body of up to about 40%. 

1 20. The method of otefm 1 7, further comprising: 

2 corrugating said tubular body; 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is ex pa nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 2S-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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